SUMMARY The articular manifestations of progressive systemic sclerosis (PSS) were studied in 38 patients. Of these, 66 % experienced joint pain and 61 % had signs of joint inflammation. Limitation of joint movement was seen in 45 %. Radiological abnormalities included periarticular osteoporosis (42 %), joint space narrowing (34%), and erosions (40%). Erosive disease did not correlate with disease duration, presence of rheumatoid factor, antinuclear antibodies, distal tuft resorption, or the extent of the scleroderma skin changes. Calcinosis was seen more frequently in those patients with articular erosions (67 %). Erosive osteoarthritis of the distal interphalangeal joints (7 patients) was associated with impaired finger flexion. Joint involvement in PSS occurs frequently and may resemble rheumatoid arthritis in the early stages but is less destructive.
systemic sclerosis (scleroderma, PSS), and joint pain is a frequent presenting feature of this disease.' Joint symptoms have been noted in 12 to 66% of patients at the time of diagnosis2`6 and in 24 to 97% of patients at some time during the course of their illness.4 5 7 Histological evidence of synovitis has been found in up to 66 % of synovial biopsies from patients with PSS,' but, clinically, arthralgias have been considered to occur more frequently than frank arthritis.' Radiological changes in the joints of PSS subjects include periarticular osteoporosis, intra-articular calcification,9 erosions, loss of joint space,6 0-13 and rarely aseptic necrosis.4 15 Despite previously published studies, however, the pattern of joint involvement in this disease has not been clearly established. The wide variation in the reported prevalence of both clinical and radiological features, as well as their correlation with other disease parameters, requires clarification. We report the results from a systematic study of the articular manifestations in 38 patients with PSS seen over a 6-month period. Patients 
Results
The clinical and serological features of the 38 patients at the time of the study are shown in Table 1 . showed no clinical evidence of joint inflammation, but one of these had documented evidence of a pre- (Table 3) . Addition joint deformities included metacarpophalangeal (MCP) subluxation in 2 cases, ulnar deviation (1 case), and swan neck deformity (1 case).
The radiological abnormalities seen in the hands and wrists of the patients in this study are summarised in Table 4 . Erosive changes were most frequently seen in the MCP joint (9 cases), usually in the form of isolated, small, discrete lesions at the periarticular margin. Similar changes, resembling those seen in early rheumatoid arthritis, were noted involving the PIP and distal interphalangeal joints (DIP) (Fig. 1 ). Fig. 2 shows an example of the erosive lesion seen involving the inferior radioulnar joint in 4 patients. In all of these cases there was an associated limitation in range of wrist movement, but 3 of the 4 had no signs of active joint inflammation at the time of this study. The 15 patients with articular erosions had a greater mean (+SD) duration of disease (7-6 ± 37 years) than those without erosive changes (5 *4 ± 3 7 years), but the difference was not significant (p>005}. Similarly, there was no significant difference in the mean (+ SD) duration of disease between those with (7.4 ± 5 0 years) and without (5 7 + 3 9 years) radiological evidence of joint space narrowing (p>005). No significant differences occurred between those with and without erosive disease with respect to the presence of rheumatoid factor, antinuclear antibodies, extent of scleroderma skin involvement, and occurrence of terminal tuft absorption (Table 5 ). The prevalence of calcinosis was higher in the group with erosive disease (X2 = 2-75, 005<p<0 1).
Twelve patients had joint space narrowing involving the DIP joint. In 5 the appearances were those of classical primary osteoarthritis, but the remainder (7 patients) resembled erosive osteoarthritis, which was severe in several cases, with fragmentation of the articular structures and deformity, producing a 'gull (Fig. 3) . A similar lesion is shown in Fig. 4 , showing the rapid progression which had occurred in the 16 months between the 2 radiographs. The mean age of the 7 patients with erosive osteoarthritis was 61-5 (+SD 7 2) years compared with 53 0 + 15 years in those without this abnormality. The occurrence of the radiological changes in the DIP joints resembling erosive osteoarthritis was invariably associated with impaired finger flexion with a fist score of 3 or less (Table 6 ).
Discussion
The frequent occurrence of articular manifestations in PSS has been previously reported.56 In the present series of 38 patients nearly two-thirds recall having experienced joint symptoms at some time during the course of their disease. The time of onset of the joint complaints varies widely but in the majority is early, preceding or coinciding with diagnosis of the disease. With a symmetrical polyarticular pattern (40%) a misdiagnosis of rheumatoid arthritis could easily be made in the early stages, before the characteristic skin changes become evident.
Clinical evidence of joint inflammation was seen in 61 % of the patients in our series. However, this was largely determined on the basis of joint tenderness and stress pain. Effusions tended to be small and were asymptomatic in 2 cases. Although 40% of those with articular involvement had a history of joint swelling, the absence of the latter in the current examination of these patients was a notable feature. Signs of active synovitis were seen more frequently by Rodnan,6 but again did not appear to have been either prominent or persistent. The course of the joint manifestations in the present study was either intermittent or chronic remittent in the majority, and hence, unless a prospective study is carried out with frequent observations, any swelling or increase in warmth that might occur could have been missed. Synovial biopsies from scleroderma joints showed histological evidence of inflammation with lymphocytic and plasma cell infiltration, but late in the course of the disease there was evidence of increasingly severe synovial fibrosis."4 The mean duration of disease at the time of the present study was 7-3 years, and therefore many could already have progressed to the fibrosed, noninflammatory, late stage of joint involvement.
Interestingly, in Rodnan's study6 6 of 9 patients in whom only synovial fibrosis was found did complain of joint pain or had tenderness or pain on joint motion. This suggests that, at least in the advanced stages of PSS, joint pain and tenderness need not reflect an underlying synovitis. It has also been noted that PSS synovium has little if any tendency to proliferate and form pannus"4 18 and is consistent with the clinical impression that the arthritis seen in this disorder is relatively benign.
Despite the apparent blandness of the arthritis in PSS at least 50% of those in the present study with articular involvement considered joint pain to be a significant manifestation of their illness. However, since many have flexion deformities of the fingers due to soft tissue contractures, the precise cause of the resulting disability is often difficult to define. Joint deformities such as MCP subluxation, ulnar deviation, and of the swan-neck variety, more typical of rheumatoid arthritis, were seen infrequently.
In the experience of Rodnan6 erosive changes were rarely seen in PSS, the main roentgenographic findings being narrowing of the cartilage space and juxta-articular osteoporosis confined largely to the interphalangeal and carpal bones. That erosive changes do occur in PSS is now well established10 12 13 19 and was seen in 40 % of the present series. However, it is evident11 19 that the destructive articular changes seen in this disease are frequently atypical of rheumatoid arthritis, in both their distribution and their radiological appearances. Single, small, discrete lesions are the general rule, and this reflects the relatively noninvasive nature of the synovium in PSS. We found no correlation between the occurrence of joint erosions and duration of disease, the presence of rheumatoid factor, antinuclear antibodies, terminal tuft erosions, or extent of the skin involvement in the patients studied. The occurrence of calcinosis, however, was much more frequently seen in those having erosive disease.
The DIP joint was the most common site in this series for joint space narrowing. Many of these cases were associated with erosive changes and a radiological picture compatible with erosive osteoarthritis.20 21 Since the majority of our patients were postmenopausal females, a group susceptible to developing erosive osteoarthritis, the occurrence of such an arthropathy unrelated to PSS could not be discounted. However, as has been the experience of Brower et al.,19 the DIP lesions appear to be both deeper and more destructive than the usual picture of erosive osteoarthritis. A case is illustrated, indicating the rapid progression of this lesion over a period of 16 months. Pain was not a prominent feature associated with this DIP joint arthropathy, but impaired ability to make a fist due to soft tissue contractures was found to be a significant association and is likely to be an important aetiological factor. Soft tissue tightening, which could raise the intra-articular pressure and cause crush fractures of the articulating structures, has also been postulated as being responsible for the changes seen in primary osteoarthritis of the interphalangeal joints.22 Lovell and Jayson"3 found no correlation between the presence of radiological evidence of articular manifestations and measurement of both grip strength and finger-palm flexion, but their analyses were not directed towards the involvement of any particular group of joints.
Selective involvement of the first carpometacarpal joint has been described in this disease."2 Joint space narrowing was prominent in our 4 cases, but the marked erosive feature of the lesions described by Resnick et al.12 was seen only in 2. With the exception of the latter characteristic, differentiation from primary osteoarthritis is difficult.
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